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Abstract 



PROBLEM TO BE SOLVED: To accurately sense a deterioration of NOX catalyst installed in the 
exhaust passage of a lean combustion type internal combustion engine. 

SOLUTION: An exhaust emission control device of an internal combustion engine is equipped with a 
NOX catalyst of storage reduction type installed in the exhaust passage of the engine and an absorption 
and emission control means to drop the exhaust air-fuel ratio for regenerating the NOX absorbing ability 
of the catalyst, wherein the air-fuel ratio in the exhaust gas flowing into the catalyst is lowered from the 
case in which the NOX storage ability is regenerated temporarily, and deterioration of the catalyst is 
judged on the basis of the time in which the air-fuel ratio in the exhaust gas flowing out from the catalyst 
at this time of the ratio being lowered indicates a rich air-fuel ratio. 
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MIEN Oxj|^(c8^^4^<^ffi«Stt;^— ^WCI9SE 
St. 

me n o xmmzffiA-t 4 in^sttJtoPMEifteas 
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srmiat:*^ ->r tut hn oxftBBE^-fkiJpjje 
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4 . «-> T . N Ox**8MkT # 4 ft/h»^Ml7C»l & «f« 
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^StcMN OxS4^c7)^««^^ai-r 4 £ k #-e#& 
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*S* 03 (A) {4®3<hA'7TQi;. T9^.)V^)V4 

-0^4. ttz. ^mmnmhJu^mWi^mLxii*). t 

-T. £S9?)ftl§l<4TQ=a, TQ= b , TQ = 

c , TQ= d^j»=<jaBfc:5ERMi'?a t BK 5:4. 
[00261S*WTQIii3 (B) fc^S<i*J: 
at7^-t:^;L'4 0<OJSBi^.fiLh«WHl^a:N*» 
htth mWLt U7-y7C0ftfftROM3 2|*ICIB1S 
S*lT^4. «ttO)RtCliH3 (B) C^f7 7 7 

ta-^^rr^-fe;i^<.^';P4 ocosg&^fiL Mixing 

COS* Hl'^TQCS^V emRSSt S £ g iij L T ^ 

SUfW&tfn^: yi/-;l/2 7rtcO^BESr$iJfflILTV^. 
[0027] <#»iWEE»*)»JS>JaT\ JJB Uir 

< -»n i izmft?tLZ>$mmkMmz^xm^ 
mmosgmt. %m?-t->2 lwtimzmmz 
tvrziamiimft 5 a izmmztinrnzKomm 5 0 

ffi.Mizm&ztit*imzMttsm 5 2 ^^m-r^-y-^y 
75 3t. mimm5 2^mm-th'ir-^y^5 3cr>T 

[0028] ifc, ±fflBffi*m 5 4 mrfmmmm 

hOMticMy+f (A/F-fey-9") 5 5. 5 6S:KJtTV^ 
4. t^c. NOxMi5 0J^ItSy-- 5^y^5 1C 
(i^— i^y^5 1 rt£ft^£fl^NOxM&5 0<7)# 

V^4. CC7)NOxM^5 0^«^-r4^->'>' 

^5 1 tegs a-t 4 #m 4« t S7c^j?t ztmzmu-t&s 
7&p\mi}mw.6ozmix^&. -tzfr**. mmmsiz 
n Lxmytrnmamm. e 0 . s^jt-fey-y- 5 5. no x 
5 0 , mom 5 3 . sasjt-t >t5 6 cowt** 

[0029] ±mwtmM5 4i t zmfc%titz*-i'yy 

5 5 {ZW&Ztlh N OxMSE 5 0 (4. ±8£fflWf«« 5 4 

*ft^L»4«fig^^Tf 4. **«W»JBT{4. NOx 
Si!^ 5 0 LTPR«S7cMN OxSili 5 0 LT v » 
4. 

[0030] ®^5l7cMNOxM^5 0(4, OTitfr/U 
5^-Al 2 0 3 ^fflf^hLT. ;?)fflft±lC«itf*'J'/ 
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^iittm-t& A/D^JMI3 7 fctfLTtt^Wi-v 

[00 33] ±aMH*fll*5 4 Kffi9ft»tfc:ft.fcffi«Ufc 
■fe V* 5 5 tt, N Oxfiffig 5 0 fcSfcAT 4#*02HB&Jt 

*flD-r^A/D^m§l3 7^^-LTffi^$iJfflla.^- / h 3 

[0034] Mjtmmums 6ou. n oxm$ 5 0 
■c* 0 . "ww^***- h 1 0 rnzmtt J; p ^ u >^ 

•y H 3 Clfttt^ilF^^felEE^ffl LfelR(=HJ#LT» 

6 2 com* {zim^i\mm7tmm&ws& e 2 n $■ 
8£M4 mmnwiA zwm-z mmmmft e 3 1 . t 

[0035] -f-LT. SKSMS#6 1 #M#3ix4 i: PI 

n*fc, em* ^x 6 a^Rtaj § ftfcsiEoftBfcWRcai 
«*&s«6 2 £mxmjm\mMJXii>6 1 caaia*. it 

5 £ . StcMI* y X/U 6 1 LT StWJ fc t T <0 
[0036] — SBRRtf 1 9 flCW £il*:jl7t#J 

mt. mm?-t*>2 lcommzi^xt^zmw^ 

h*-isy?5U l ZffiX-tZ>. -f-LTs NOxM&5 0 
CUBKSiVC ^fc N Oxftfe^ 5 0 SJitm LTSKHMHi: 
3rfc\ 3f7C^J^jDtNOxO^#ffltcOP B T 

<4s mzgmizmyft-&. 



[ 0 0 3 7 ] afc. SUUffiB#6 3#*K#$iVCjl7t#J 

mttsx/u6 iizm-&ti!mmi&tm±2ti&t. mjt 
mmsX)V6 1 ^fflLTv^ME7Wi7cS'j«wyx 

[ o o 3 8 ] ^r±3. ±ie Lfca7c«w»y x/u-6 i obx 
Oftitfiat. st^ii7csiji«ftfyxyu6 1 iz&»hwjim 
commifftit. mxmt 1 9 t=Rw&*Lfc e g rjiss 2 
4izms7tmmmyX)U6 1 iowt^^ffl^sA 

L5rv\fc 3 fcr. fi.o3B0W*^B!ifi» 1 9 £ k 

%<%m?-t'y2 l icjt^-^J; olzfeibhixx^h. 

tti. mtmmM; xiv 6ia, ^ d y h 3 tjg 

0. hZffitx.&ttWTktzi.^x&m 
ZtiZ£ot,z%:iX^&. 

[0039] NOx|4li5 O^TStSfa^fU:^-^ 
»f iti S *L4 »»+<T)K<fc** H C &tf-Kfc«*C O 

WitfT^S-^A l,0 8 jb*V*{i3— S^-* h 

=SrKifcy^ C 0 2 . *1^H 2 O fcHMk* L^^-ft^-^ 
(HC + CO + O^C0 2 + H 2 0 ) . 

[0040] T«w#*«54 atrootttt&iiisa* 

Jt-fe^5 6(i. NOxMM5 0&tf'BHb$!llJ£5 3£;|£ 

•cTaaiwf«« 54a icgiiA-r s m&nmimznm t 

A/D» 3 7^ LTm^Jfflbt-- -y b 3 0 IZAti 

t o 04 1 ] $rfc. laTflHwrcMu ±stmm*5 4 

5 5fciW-ii:«>*4. T»ffl»f«*5 4a{C» 

e^SfctiS^MJt-fe^-9-5 5 
tfrTI-Cltt^S. NOxHtflESOtSttAt- 
^S^gEASfmfc^-r^^t^LT, NOxJ«5 0 
atXBMfc«« 5 3 S-gTTSWmt 5 4a fcSWUii* 

[0042] <NOxO#-fM^-XA>ggV>T. 

^<7)NOxC0^k^*— X^tCO^T^-rs. NOxM 
«5 0tt. ±IBL^gfEA^O^^Jt* J fiff^^MJtJ: 

V>S NOxSrSttBLT2SN 2 t3S7n?^-ft-ii:L* , )-?>NOx 
[ 0 0 4 3 ] fcfc. IITf^Sffi'tli, HRta 
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mmnmrnx'tt. mm^mt^m^.^mtt lx^ 

ajLTjB7K!Ktr4. 
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#*.4>*rCW&. Srfc. 04 i<z^-rmkx*)-XM±^ 

NOx|j$&5 0«fi#i(:e^Pt&t;A'i;^ABaS; 
ffl^Si^^^JSr^LT^S**. ffiOjfrftJU. 771' 

-XAt&4. 

[0045] 4-f , NOxMM5 0 KaX"*-*lWW>3S 
«Jt Altt J; ") ffii % y - y^MJttli . H 

4 (A) lZtrrtJL0l,Z-tC0&Am$S,tp(0Wmo 2 WO2- 
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-T4. Sax#BR4»fe:*4ii4a«BMfcfftlNO{i. 
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M^-T4. NOx*HK5 0P«JT{i, aWrHdWRJC 
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(f, «im^JSHrV-^5 7 0ai^fi#*iNOxi!l!^5 0<7) 
«14ft^tC^LTV^4*\ 4^. NOxl4«5 0{Cfc 
tt6 SOx«flWrif*|Iia^< NOx««5 0<^)#ag$i] 

L,fe5tfifffilffiRKjtUfc*\ S>4 ^{im«OS|gBt^ 
^ASS 1 7trJ5rSi*IBIfc:it Lfe*» . =5r if<o*fr 
§4. 

[0055]-eLT. CPU34 fliUE Lfe»0WaS 
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truss l . %ixm%nm%ittfimwm<> *jmx?x* 

NOxJWBES 0fe:KKSiifcNOx*fflfflK8Wfc:ttaiLT 

[0056] *<9BK CPU3 4{iRAM3 3tCfeiS$ 
jh-THittMIIWEft, ftW-fe^4 leom^m^- {79 

ROM 3 2£^6^ii£ix*:3^J}^nilS6 Ocoftlffll 
-7 -v 7^77 «U STC^J^Jn^S 6 0 izti ft* Mtv 

m<?>mmimx/maMit:niiiLT\,^& . *lx. cp 
x. s*pfi5#6 3<7>mimfsizm%iLx. mxmut 

SX)V6 1 i OaTSWSraSJin-rS J: 3 1= LT^4. 

[0057] -f-LT. mtwm;x>v 6 1 
frh^nxx * tzm%t^ *)-n-ox u y ^mt^m 

U f£ 'J -y f-fflKHtfHWbPN o xAHK 5 0 teg 

Ox*H«5 0fc:8tA$-£4fc, ±fELfc«fc-5lcNOxM« 
• SOrtJcfflfflESti-CV^NOxsWRaiSfiT. Sfefcjff 

[0058] t z *>x\ ±m Lfz <fc 3 13 N OxftttK(2£ 
MCSOflefflr&k. NOx<?5l8aKie33&«ffiTf 4. 
LT, oVHc(iNOxSrPR^U#^r< : S:-g.ik k<fc-i>„ 

oxovmmitf t'ommi&T Ltzfrtsmmzim-t 
hiizmtthh. %zx\ *&wizt&&ftmmmnm$m 
immx'M. ixr iz&K&x&x'N oxnm 5 o<r&nt 

[ 0 0 5 9 ] < N OxM»Ec0S&^¥d^&m> 4 "f 
iz. *tWHfe:»»t:«*NOxWaE5 OO^-fbWSfco 
wc % *0Da£*W*ffl©*>M«£ifi'^6. NOX8M5 

o«±!5LJt j: ■$ ^zm.x^m^mtmtzhm.^m^. 
cmf—m\$mc o sam lt7Jc«^,h 2 om/sm. 
tfxcOiizwut&Lfr&mmziiLx^z. ititm 
m.xum^zmit^mHCRx/-mitmmcoi)m 
itz ti-rtzms l t v * 4 k« . -ea a> ^oshl* 

fgH C Rtf-iMfc&*C OZmm LTISN Ox «!i50 

jc $ tix ^ h n o x £ n , k jgTc-tt l#> 4 mm & 

[0 0 6 0] UA^T, N0xfcfe& 5 0 

OxM«5 0 (CfHKSiiTH* N Ox#a5£fclMi3il4 
£X'NOxMM5 0fiRlf*cr)mmi l zXgm/fAbl2* # 
l«H z O, ft*'XCO^>'M^iit, 05 (C) 
J: a *£i*i^>H*xr^ N 2 . 7klf^H 2 ojja&tf* 

c o 2 k j: -? t n oxm% 5 0 ct 0 autai i^A^isxa 



[006 1 ] tZZ>X\ £*l4>H3IMf;*N 2 . 7k^H 2 
O. *K^^CO,*4«^4fc:*fcoTtt. NOxW 

5 0 $ii-c v ^4 n oxRismmo 2 tf&mt % 4 . 
TitL*bt>tix^&MmT mr. v v+mjsitm-) 

Zstm-t&ZtlzJ:*)^ NOxja^Oti&jgWfrN 
Ox<7)i. SP^NOx©^tg^)S:iFffiT'#.g.. iOlffflt 
(ifrp a pOfr«NOxS4Mtfc(tl» U -y^H#raT 1 kHm 

nmfcizx mfcztiz v ? i-mmr 2 1 atm-tz z 
tizXK>N oxf&m 5 o cr#nvim&wfcr& z t tfx- 

[006 2] %zx\ *awfc«*w*«Hfc!sarctt» 

SrltSlt. ^'J •/•f-^pfaT2<o*$t;l£-^v^NOx 

mmztsK^xa. NOxMss^TsscT^ffis^gfEaj 
ti&xoizm&tov vi-xju tmmziitthffimcn 

[0063] ifc. ±ieL7t:0 2 XM^-i/a*C<}: , 3 

5 0 tfMeflsWII^f! h J: 0 1> . ±m Lfz 0 2 X hlx 
- fM LT N OxM« 5 0 ^^KK»n£ L 

7t** s «jgj:<B.o 0 t <o mzizgitvmzmfe Lt&. 

[0064]*i>, BlTWiWHttJV^Ttt. «*<0U y 
jD»k ^JpflJg&SMa* 'J -yf-xy^ ^$iJffllB#tcas 

«5o co^m&rmizm^t KztL&gimizmmz 

owe. H6(d^-r7o— ^-^-h$r#B§L. *tij|i<7) 
Si 1 k t£h N Oxfit^O^-fWJ^COV ^3*^4 . 
[0065] <NOx!m<7)£itPl5&ftm>m6l*. N 
OxM«5 0 cr>£im%.t,Z{%Z>-m<Vffitl£^7 u- 

flt»k-f >ii . >yb300ROM3 
2\,z^#>tm%tiXZ>*) . W^XHSWtaHOigUllff* 

[O066]<>;f7rioi>^f»(:, NOxSfc 

^50 ngimfezmm-h *flswj©wi» 
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*\ $ t~,i/ZN oxnm 5 o <*>£H«sft#«tt-(iau*]a 

OxMM 5 0 fltfWBHftfe MM"* <t d KLT V*£. 
[ 0 0 6 7 3 tea . 1 *>£«#HIi: tt, x>>? 

o*m& 5 o o#Bm&g#«tt^^ws^v^:: 

N Oxttft 5 0 OflMWWfjMlf L < ttfltffi t-T 

[0 0 68] <X-r-y7°l 0 2>-*, ^T7/l 0 1 
£#^T#5£¥^Lfc*&£-fct±. Xf»/710 2tl 

^-^•diSTC^J SrifcjBR* 1 9 flJcoMt-r* 

(2assitiM»¥S) . ££-e. r£fcvmmm\,zt5»h 
RSffflijrt**. 

[0069]^t>, *»»tf>»JBTUL SKi}3BSW>ffi«| 

J: o T JgA <5>*i^*ftWsejfiHllJW±. MttMStilftS. 

•y 7°0)ffiX*%??W&3-— -yb30|*JOROM32 tCf££S 

[ 0 0 7 0 ] -3u *ft¥«JJ6i«Mi*fc:*ift4Ji70WO«6 
mUHi^»T*4. tot, NOxftBBE 5 OflCJStr* 

T'JiN OxMM 5 0 <7>TtiUzmMm 5 2 S^tt. N Ox 
m&5 0 SriiiSLTsEh-ajJt^-fb^H cxi*-i*ffcJK 

2 o , sm*?* c o 2 tc^Yk-tt ut>mtt * «k a tc lt v ^ 

[007 1] <Xf7T10 3>IV^, m^Jfflla.- 
•y h 3 OtliXf 7/103 fcjtt*, £WJ5e«8*£:SI 



;p6o*»^«*mti 9 MzumztitzmTtmrf. m% 

?-t'>2 iaV±85fflWSSR«5 4£SiTFLTNOxM 
«5 0fc8tAU E.oNOxS4^5 0c7)NOx^fttiJL-C 

tecvmrnrnmLBasmmnffi* fz^yx-rt lxw 

f&Ztlti-? y y'vmT^TfflWz-— h 3 0 toROM 

3 2tcfeil$iiTV^*. 

[0 07 2] ^-fC. Xf7710 3A%^nm 

Af771 0 3«Hff+t:iDV^tlI*#l 

0 3 S-SSLT^-fmS^WS/l^-^ySr-H^Tf 
*. Lt*>'ot, ^tfO^-^WJ^nitt^-B^T-r* 
itt^rO. *A7->y710 31,z&^xmfec?>m&t%: 
**fW»6iMtftHH l f LTa»£oiBii&ISIfc U -fe v h § 
tiT r o j e$r5 . 

[0 07 3] af771 0 4>*LT, Xf771 0 

3izts^x nsmmtf* $ *ifc*&ttt , n omi& 5 

*. ±^*«t:li, 4-T, sSASf^SMJt-fey-9-5 5 
N OxM$ 5 0 tC«X-f*»SlW)S«Ufc*»rr4 
tfttC. «ffi#*£»JLtt-fe >-t5 6 NOxlK 5 0 

T* kftC sSA^m^JE-f* f •/f-BflBSrSKWB* 

o <7)&fcpmzm v ^ * it<Sffl 5- jje*> * . 

[ o o 7 4 ] z z x-tmmizn ^xmm- * fc . ±ie l 

X 0 iZ . N OxIMSE 5 0 Tii N OxPRjtfgTJ fr'SV^J 

t\ noxm^5 o x ^mtitbhumnmakafiv 

&®it<,zMftZtiX^&vmi>M<%&. Ltztf^X. 

m*mt<jzttto*z V -y^-ms^mmsmizftm-ti v 

-y f-BSfimW o fcBf* * i Jc J: o T N OxM^I 5 

otoN oxtmmti zmimizzmitt * ^ t **# * . 

[007 5] UT771 05>-£LT. Xf771 0 

4 T'jtfiMS^*^ hiXh t . m¥ffl&3.- -y V 3 0 T« 
Xf7710 5 IzMfr N OxMM 5 0 <a#flsR»*¥l}J!l 
■t*« Cl^f771 0 5T'i4. 5t^f771 0 4T' 
HWl^o'#^^ix7cJt®fflt. NOxW«5 0c7) 

[0 07 6] CI CON Ox$tf£ 5 0 CDgltmfcZft 0 %k<T> 
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•/ 7<7)BT^?fflffl3-- y 1-30 COR OM32 CSBtt3 

it&Z b^zX->X. NOxftTO5 0<0#ffeft!B£IEflHc 

[0 0 7 7] ^LT, XfvTl 0 5tCt3V^T#^fJ^ 
SiJPjl- 7h30OCPU34CTN 

oxm&5 0tf'£imMizh& tm.mt h ixT-v-ri 

06) . S«W^C0^tC(±. N OxUHfifeWEW 

fc*8tg LT t fJIff LT#^L*iJ5S^Ji;U-^£;j§ 

7-ri.. 

i 0 -B*Wt:ffiT-fr L*> 4>*U» a$fH]K*o*i ^T 

n oxjmcowmjz z x ^ h . . 

[0079] c m<r)mm<mm 3 ±t e l tcmwwmx 

* y -v f-Bwat wH»Tit«Mi*3taj l . ^<n)mmz 

V*T N O xMSE 5 0 cogimfc £ USS LT H S # , 

[0080] ±ie L^Mfl»k-fy 

i> y y T-mmix'MmT & tmz. m^imnmm t % 
zgimmmmmzmisiMMiLTSzmLx . ^n^»ssaj#f 

[0081] jjELfcsatojBsrctt, noxi* 

*#: 1 ^^«JB*»<9«^BTflB"r*>4feA. 1 
<03WEtt»fcaA#f»Offi«lH:t £*tJE-?HLfc7 77 
fc^piMBHIfflbt.— ? h 3 0OTOM3 2(CieiS^-*T 

stTt>J:b\ *lt. «ee$*ut'j 7f^cs^u 
•ciie^wj^iaa/i^-^y ?r £ & lt t «t 

5 20T8SfflSfc:iSaiSfS52«it-fe>'ir5 6 £JKD WtT 

n oxttas o^mmz^mm^mit 
5 6iztth&mmo 2 -t: y-v* t^zi-o r s«sjt *««a 

LTi «tlr\ 

*rt«S«W*0!t: *tf3MH* H^a*. #ffi8iK« & i*i 



izmte-t&m&fw&mtz y f»t ltmm§ 
y y f-ffiautfc: lt , n oxtm 1 o tcji7c?pj t lt 

[0084] *Jt. ±ELfcH»«?>»JBfe:*J^r»WL 

fe«aBi7aBNoxjMa«i, *^jgo«ffltTv^§t 

** t lfiT't4. £*5fc*bSOx«j|#*4gflBtt*TUfc 
ICMNOxWJ S Ox»#*^ H]fl-r^< S*j?ffl|& 
tfdi^*«*S. i^W^aa^Ftcti, NOxSr»ci±J- 

^mamx^^^A^wm^NOxnmiz^-r 
h-zmtfhh. Ltztf-ox, *ftmizi%&NOxjmco 
mimfeii. zcosoxw.mcon&m^zti^x 
m~*imx'h&. 

[0085] _L!£ Lti$m<7)MMX'l,i. . Cfi^S7cSNO 

xfrnzmmLx^ztK MvmxmNOxumz&mL 

[0086 ] 

[ feamtm i v±co * o iz^muz xtm. n oxm 
i&n&im%.mz, mNOxnmiztfix-t&vmcoQm 

%r&t NOxMm&gfcLx\<^^m^tx'Bnm%:m* 

[Hi] *&mz{% h nmmm<mmmm.w.itw% i 
mzir^wmmm 

[03] «W<?5SI*b^**-tia 

[04] mmKmNOxim<7)NOx®miiiftmzm 

[05] ii70W»"Sfc:J3»t4aa8ik<^'ft*KW- 

[06 ] NOxttN^^^^ff«^-ft^n@t»U 
— f-v-Sr^-f 7D- f-r— h0 

i f^-wxyy>(ll*#) 

5 MMM 

54 imamm 

54 a ToSWfM* 

5 o wgrnjcmN ox®m ( n oxtm > 

5 2 
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5 7 M&&j£-lr y*r 

55 m.xw$i&m£-t>v 
5 6 ^mmm^mt^y^- 



6 0 mjtMm^m. 
6i mjtmmmyxfu 
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F?-A(## ) 3G084 AA01 AA04 BA09 BA24 DA10 
DA22 DA27 EA04 EB08 EB12 
EB16 FA10 FA26 FA27 FA30 
FA33 FA38 
3G091 AA10 AA11 AA17 AA18 AB02 
AB06 BA14 BA33 CA18 DA02 
DA04 DA08 DB10 EA18 EA30 
EA34 EA38 FA12 FA18 FB12 
GB02Y GB03Y GB04Y GB05W 
GB06W GB07W GB10X GB17X 
HA09 HA36 HA37 HA38 HA42 



